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Abstract. The paper presents the results of the allelopathic effect on the germination and 
growth of plants, immediately after springing, in the interaction between the invasive species 
Ambrosia artemisiifolia L. (common ragweed) and five crop species: wheat (Triticum aestivum L.), 
rye (Secale cereale L.), barley (Hordeum vulgare L.), rape (Brassica napus L.) and lucerne (Medicago 
sativa). 
The tests consisted in applying treatments with aqueous extracts obtained from young 
Ambrosia artemisiifolia L. plants, as well as from different vegetative organs harvested from mature 
plants (roots, leaves and seeds). The results show a highly significant inhibiting effect on the 
germination of wheat, rye, barley and rape seeds and an insignificant one in lucerne seeds. A strong 
inhibiting effect upon the growth of plants in early stages of vegetation was established in wheat and 
rape and a stimulation of growth in the same stage of vegetation in barley and lucerne. 
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INTRODUCTION 
 
The allelopathy describes the field that studies the contradictory relationships between 
different plant species, as well as those between the individuals of the same species. The 
chemical compounds that are involved in the interactions between plants are generally called 
allelopathic substances and play an important part in the primary metabolic processes, 
essential for the survival of the plants (Rice, 1974). 
Whittaker and Feny (1971), chemical substances released by the plant in the 
environment produce the allelopathic effects. The predominant allelochemicals are the 
alkaloids, the phenols, terpenoids and glycosides. The majority of allelochemical substances 
are initially found in the body of the plants, in an inactive form. Due to subsequent 
transformations hydrolysis, oxydoreduction, methylation and dimethylation, etc., new 
products are generated that have special allelopathic properties, (Corbu, 2007). 
Blum et al. (1999), Calera et al. (1995), Einhellig (1995, 1999), Macias et al. (1999), 
Reigosa et al. (1999) the allelopathic compounds affect the cellular division of rival plants, 
the activity of phytohormons, the functional efficiency of chloroplasts and mitochondria, the 
enzyme dynamics, the functions of biomembranes, the relationship plant-water and other 
different plant processes (Corbu, 2007). 
The idea regarding the influence of some chemical substances released in the 
environment by certain organisms upon other neighbouring organisms was issued by De 
Condolle in 1832. He concluded that all the plants secrete through their roots certain 
substances that can stimulate or inhibit the growth of other plants. Molisch (1937), had 
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published the results of the research concerning the action of ethylene upon some superior 
plants, phenomenon that he later named “Allelopathie”. He was the one who defined for the 
first time the term of allelopathy, meaning at that time, the biochemical interactions 
established between all types of plants, including in this notion both the harmful and the 
stimulating interactions. A real breakthrough in understanding the allelopathy phenomenon 
happened in 1974 as a consequence to the publishing of Rice´s book, “Allelopathy”, in which 
the author defined allelopathy as being the toxic effect of a plant upon another one by 
producing some chemical compounds which are released and diffused in the environment 
(Corbu, 2007). 
Bibliographical data referring to similar studies to those presented in this paper claim 
that young A. artemisiifolia leaves release volatile inhibiting substances, as well as the root, 
with allelopathic effect (Neil and Rice, 1971). 
Brucker (1998), demonstrates through his laboratory experiences on red clover and 
wheat that some components extracted from A. artemisiifolia species hinder both the 
germination and the growth of the plants. The extract obtained from the leaves of the plant 
had the most conclusive effect, followed by the one obtained from the reproductive organs 
(flowers). Having these results, Bruckner associated this allelopathic characteristic with the 
presence of some phenoloids and therpenoids (Hodişan, 2007). Through laboratory 
experiences on A. artemisiifolia sprouts and plant extracts made from water, alcohol and 
acetone, the Hungarian researchers diminished by 20-54% the soya germination and by 20-
40% that of maize, sunflower and pea (Beres et al., 2006).Kazinczi et al. ( 2002), obtained 
identical results (Hodişan and Morar, 2008). 
 
MATERIALS AND METHODS 
 
A. artemisiifolia plants were harvested in different stages of vegetation: 2-4 leaves, 4-6 
leaves and mature plants. In order to prepare the aqueous extracts, the plants in 2-4 leaves and   
4-6 leaves stage were used as a whole plant, while from the mature plants were taken 
separately the roots, the stems and the leaves.    
The allelopathic effect of aqueous extracts on seed germination and growth of plants 
immediately after springing in different species cultivated in autumn or late summer was 
studied: wheat (Triticum aestivum L.), rye (Secale cereale L.), barley (Hordeum vulgare L.), 
rape (Brassica napus L.) and lucerne (Medicago sativa). 
To prepare the aqueous extracts, vegetal material (roots, stems, leaves, plants in 2-4 
leaves and 4-6 leaves stage) was scaled by 100 grams, material that was prior minced and 
macerated in 500 ml distilled water each for 48 hours at room temperature, more precisely at 
22-25°C. The preparation obtained was decanted and filtered and then preserved until usage 
in the dark, at 4-5°C. 
The seeds of the crop species studied were put to germinate, by 100 seeds, in ceramic 
pots, in sand. The germination substratum was obtained by calcining the sand in the drying 
oven at 180-200°C, then sifting it through 0,3 mm sieves in order to standardize the 
granulation and then rehydrating it by adding 100 ml aqueous extract to 1000 g sand. For each 
germination pot were used equal quantities of sand in order to maintain the depth laying of the 
seeds at 1 cm. 
The same method was applied to the variant, control sample, with the difference that 
for rehydrating the sand was used distilled water.The seed germination took place at 22-25°C, 
in natural light, with the specific diurnal variations.Three repetitions were made for each 
experimental variant. 
 356 
The reading of the results for establishing the germination energy took place four days 
after the germination and consisted in counting the sprouted seeds, but the reading of 
biometrical determinations took place only after seven days by measuring the height of the 
plants.The data obtained through observation and measurements was interpreted statistically. 
 
RESULTS AND DISCUSSIONS 
 
Results obtained with wheat (Triticum aestivum L.)  
After applying treatments with A. artemisiifolia root, leaf and stem extracts, a strong 
inhibiting effect on the germination of wheat seeds was observed compared to which the 
differences in the germination percentage are really significant and distinctly significant 
negative (Tab. 1).  
Tab 1. 
The influence of Ambrosia artemisiifolia L. extract on the germination of wheat seeds  
(Triticum aestivum L.) 
 
Symbol Type of 
extract 
Number of 
germinated 
seeds 
Percent of 
germinated 
seeds (%) 
Difference 
 
Significance  
of  
differences 
The  
Duncan 
classification 
E1 Control  95.33 100.0  0.00 Mt. B 
E2 Roots  84.67 88.8 -10.67 000 A 
E3 Leaves 86.00 902 -9.33 000 A 
E4 Stems 86.67 90.9 -8.67 00 A 
E5 Plants 2/4 
leaves 
93.33 97.9 -2.00 - B 
E6 Plants 4/6 
leaves 
95.00 99.7 -0.33 - B 
4.32 
6.14 
 DL (p 5%) 
DL (p 1%) 
DL (p 0.1%) 8.90 
 
 
The 2-4 leaves and 4-6 leaves vegetation phase plant extract has an insignificant effect 
on the germination of wheat seeds. 
Referring to the influence of aqueous extracts obtained from different organs of A. 
artemisiifolia on the height of wheat plants after springing, an even more powerful influence 
on germination is observed (Tab. 2).  
In the first stage of vegetation, root, leaf and stem extracts reduce the height of wheat 
plants with 72.7% to 54.5%, representing really significant differences compared to the 
control sample. In observing the allelopathic effect on the height of wheat plants by using 2-4 
and 4-6 leaved A. artemisiifolia plant extracts, an 81.8-86.4% impairment in height is 
established expressed through distinctly significant differences, respectively significant ones. 
The Duncan test assessment clearly differentiates variants E3, E4 and E6, these 
differences manifesting as significant towards each other.  
As a result of the allelopathic effect of the extracts obtained from different organs of 
the species A. artemisiifolia, the reduction of plant height can be reproduced in field 
conditions after the decomposition of vegetal weed remnants with the most hindering effects 
on the evolution of wheat growth after springing in the field. The slow growth of plants after 
springing can affect the twinning and preparation processes of the wheat crop for the winter 
through hardening and late optimal stage of vegetation at the beginning of winter. 
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Tab 2. 
The influence of Ambrosia artemisiifolia L. extract on the height of wheat plants  
(Triticum aestivum L.) after springing 
 
Symbol Type of 
extract 
Height of 
plants 
(cm) 
Height of 
plants 
(%) 
Difference 
 
Significance of  
differences 
The  
Duncan 
classification 
E1 Control  3.67 100.0   0.00 Mt. E 
E2 Roots  2.67 72.7 -1.00 000 BC 
E3 Leaves 2.00 54.5 -1.67 000 A 
E4 Stems 2.50 682 -1.17 000 B 
E5 Plants 2/4 
leaves 
3.00 81.8 -0.67 00 CD 
E6 Plants 4/6 
leaves 
3.17 86.4 -0.50 0 D 
0.37 
0.53 
 DL (p 5%) 
DL (p 1%) 
DL (p 0.1%) 0.77 
 
 
Results obtained with rye (Secale cereale L.)  
The effect of A. artemisiifolia root, leaf and stem extracts is strongly manifesting itself 
on rye seed germination, too. According to the data presented in table 3, due to the inhibitor 
effect of the extracts, the germination ranges between 64.4% and 93.1%, this representing 
really significant difference compared to the control sample 
Tab. 3. 
The influence of Ambrosia artemisiifolia L. extract on the germination of rye seeds (Secale cereale L.) 
 
Symbol Type of 
Extract 
Number of 
Germinated 
Seeds 
Percent of 
Germinated 
Seeds 
Difference 
(%) 
Significance of 
Differences 
The Duncan 
Classification 
E1 Control  87.00 100.0 0.00 Mt. E 
E2 Roots  70.67 81.2 -16.33 000 B 
E3 Leaves 56.00 64.4 -31.00 000 A 
E4 Stems 81.00 93.1 -6.00 000 C 
E5 Plants 2/4 
leaves 
83.67 96.2 -3.33 0 CD 
E6 Plants 4/6 
leaves 
85.67 98.5 -1.33 - DE 
2.76 
3.93 
 DL (p 5%) 
DL (p 1%) 
DL (p 0.1%) 5.68 
 
.   
Lower effects, but worthy to be taken into consideration are observed in the treatment 
of rye seeds with 2-4 leaved plant extracts, case in which the germination differences are 
significantly lower compared to the control sample. 
Regarding the height of rye plants (Secale cereale L.) immediately after springing 
(Tab. 4), only the leaf extract has a significant allelopathic effect, expressed through really 
significant differences compared to the control sample, assessment confirmed as well by 
analysing the results through the multiple comparisons (Duncan) and which differentiate the 
E3 variant. 
 
 
 
 
 358 
 Tab. 4. 
The influence of Ambrosia artemisiifolia L. extract on the height of rye plants 
 (Secale cereale L.) after springing 
 
Symbol Type of 
extract 
Height of 
plants 
(cm) 
Height of 
plants 
(%) 
Difference 
 
Significance 
of differences 
The  
Duncan 
classification 
E1 Control  5.17 100.0 0.00 Mt. B 
E2 Roots  5.17 100.0 0.00 - B 
E3 Leaves 3.33 64.5 -1.83 000 A 
E4 Stems 5.00 96.8 -0.17 - B 
E5 Plants 2/4 
leaves 
5.33 103.2 0.17 - B 
E6 Plants 4/6 
leaves 
5.33 103.2 0.17 - B 
0.72 
1.02 
 DL (p 5%) 
DL (p 1%) 
DL (p 0.1%) 1.48 
 
 
Results obtained with barley (Hordeum vulgare L.)  
The A. artemisiifolia aqueous extract treatments on the germination of barley seeds have 
significant negative effects when these are obtained from roots and leaves, the root, 2-4 and 4-
6 leaved plant extract effect differences probably being much smaller because of the fact that 
the barley seeds are coated with pales, the latter retaining a part of the allopathic compounds 
of the extract (Tab. 5). 
The A. artemisiifolia root, leaf and 2-4 and 4-6 leaved plant extracts have no 
allelopathic effect upon the height of barley plants, but the stem extract stimulates the growth 
processes in barley plants, probably due to a homeopathic principle (Tab. 6), assessment 
confirmed by the analysis of the results through multiple comparison test (Duncan test), 
which differentiates E4 variant. 
Tab. 5 
The influence of Ambrosia artemisiifolia L. extract on the germination of barley seeds  
(Hordeum vulgare L.) 
 
Symbol Type  
of  
extract 
Number of 
germinated 
seeds 
Percent of 
germinated 
seeds (%) 
Difference 
 
Significance 
of differences 
The  
Duncan 
classification 
E1 Control  88.67 100.0 0.00 Mt. B 
E2 Roots  78.67 88.7 -10.00 000 A 
E3 Leaves 80.67 91.0 -8.00 000 A 
E4 Stems 90.00 101.5 1.33 - B 
E5 Plants 2/4 
leaves 
89.00 100.4 0.33 - B 
E6 Plants 4/6 
leaves 
87.33 98.5 -1.33 - B 
2.57 
3.65 
 DL (p 5%) 
DL (p 1%) 
DL (p 0.1%) 5.29 
 
 
It is to be seen if subsequent research will check this hypothesis, in this case the             
A. artemisiifolia stem extract becoming a new measure of growth stimulation for barley 
plants, before the arrival of winter, with positive effects upon the preparation of plants for the 
cryptovegetation period. 
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Tab. 6. 
The influence of Ambrosia artemisiifolia L. extract on the height of barley plants  
(Hordeum vulgare L.) after springing 
 
Symbol Type  
of extract 
Height of 
plants 
(cm) 
Height of plants 
(%) 
Difference 
 
Significance of 
differences 
The  
Duncan 
classification 
E1 Control  3.67 100.0 0.00 Mt. A 
E2 Roots  3.67 100.0 0.00 Mt. A 
E3 Leaves 3.67 100.0 0.00 Mt. A 
E4 Stems 4.33 118.2 0.67 *** B 
E5 Plants 2/4 
leaves 
3.83 104.5 0.17 - A 
E6 Plants 4/6 
leaves 
3.67 100.0 0.00 Mt. A 
0.27 
0.39 
 DL (p 5%) 
DL (p 1%) 
DL (p 0.1%) 0.56 
 
.   
Results obtained with rape (Brassica napus L.)  
 The germination of rape seeds is as strongly affected in A. artemisiifolia root and leaf 
extract treatments as in wheat, barley and rye ones, registering up to 20% differences 
expressed through really well statistically ensured differences (Tab. 7).  
Tab. 7. 
The influence of Ambrosia artemisiifolia L. extract on the germination  of rape seeds (Brassica napus L.) 
 
Symbol Type  
of extract 
Number of 
germinated 
seeds 
Percent of 
germinated 
seeds (%) 
Difference 
 
Significance of  
differences 
The  
Duncan 
classification 
E1 Control  85.33 100.0 0.00 Mt. B 
E2 Roots  68.67 80.5 -16.67 000 A 
E3 Leaves 69.67 81.6 -15.67 000 A 
E4 Stems 85.33 100.0 0.00 - B 
E5 Plants 2/4 
leaves 
85.67 100.4 0.33 - B 
E6 Plants 4/6 
leaves 
85.67 100.4 0.33 - B 
2.81 
4.00 
 DL (p 5%) 
DL (p 1%) 
DL (p 0.1%) 5.79 
 
 
Immediately after springing, the rape plants show a remarkable sensitivity to the 
allelopathic effect of all the extracts used (tab. 8). 
Statistical results indicate a 64.7% to 55.9% height growth halting of rape plants 
immediately after springing, this representing in the case of root and leaf extract treatment 
really significant negative differences compared to the control sample and distinctly negative 
differences in all the other cases.  
Otherwise, rape is known to be an extremely sensitive plant to the majority of 
herbicides (inhibiting substances that act in different means on the growth and multiplication 
of vegetal cells) and that is why these results are no surprise. The chemical compounds of A. 
artemisiifolia that act so strongly upon rape are to be later studied with the help of nowadays-
modern technology. 
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Tab. 8. 
The influence of Ambrosia artemisiifolia L. extract on the height of rape plants  
(Brassica napus L.) after springing 
 
Symbol Type  
of  
extract 
Height of 
plants 
(cm) 
Height of 
plants 
(%) 
Difference 
 
Significance of  
differences 
The  
Duncan 
classification 
E1 Control  5.67 100.0 0.00 Mt. C 
E2 Roots  3.67 64.7 -2.00 000 A 
E3 Leaves 3.17 55.9 -2.50 000 A 
E4 Stems 4.67 82.4 -1.00 00 B 
E5 Plants 2/4 
leaves 
4.67 82.4 -1.00 00 B 
E6 Plants 4/6 
leaves 
4.83 85.3 -0.83 00 B 
0.57 
0.81 
 DL (p 5%) 
DL (p 1%) 
DL (p 0.1%) 1.17 
 
   
Results obtained with lucerne (Medicago sativa) 
Tests on the germination of lucerne seeds (Tab. 9) do not show any negative influence; 
on the contrary the root extract (Tab. 10) might have a stimulating effect on the plant height 
immediately after springing, similar to the one on the height of barley plants. 
Tab. 9. 
The influence of Ambrosia artemisiifolia L. extract on the germination of lucerne seeds  
(Medicago sativa) 
 
Symbol Type  
of  
extract 
Number of 
germinated 
seeds 
Percent of 
germinated 
seeds (%) 
Difference 
 
Significance of 
differences 
The  
Duncan 
classification 
E1 Control  87.00 100.0 0.00 Mt. A 
E2 Roots  86.33 99.2 -0.67 - A 
E3 Leaves 86.33 99.2 -0.67 - A 
E4 Stems 87.00 100.0 0.00 Mt. A 
E5 Plants 2/4 
leaves 
87.67 100.8 0.67 - A 
E6 Plants 4/6 
leaves 
87.67 100.8 0.67 - A 
4.96 
706 
 DL (p 5%) 
DL (p 1%) 
DL (p 0.1%) 10.22 
 
 
Tab. 10. 
The influence of Ambrosia artemisiifolia L. extract on the height  
of lucerne plants (Medicago sativa) after springing 
 
Symbol Type 
 of  
extract 
Height of 
plants 
(cm) 
Height of 
plants 
(%) 
Difference 
 
Significance of  
differences 
The  
Duncan 
classification 
E1 Control 
sample 
3.83 100.0 0.00 Mt. A 
E2 Roots  4.00 104.3 0.17 - AB 
E3 Leaves 3.83 100.0 0.00 Mt. A 
E4 Stems 4.33 113.0 0.50 * B 
E5 Plants 2/4 
leaves 
3.83 100.0 0.00 Mt. A 
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E6 Plants 4/6 
leaves 
3.83 100.0 0.00 Mt. A 
0.40 
0.56 
 DL (p 5%) 
DL (p 1%) 
DL (p 0.1%) 0.81 
 
 
Having in mind these results, from all crop plant species studied it is advisable to use 
lucerne in the rotation of crops as the first one in the fields strongly infested with                        
A. artemisiifolia. 
These results offer new and particularly interesting research aspects concerning the pros 
and cons induced by the apparition and dissemination of this new species A. artemisiifolia  in 
our country. 
 
CONCLUSIONS 
 
 The aqueous extracts from the roots and leaves of A. artemisiifolia have a really 
significant inhibiting influence on the germination of wheat, rye, barley and rape, while the 
stem extracts inhibited germination only in wheat and rape seeds, the lucerne seed 
germination not being influenced by these extracts. 
 The aqueous extracts from 2-4 and 4-6 leaved A. artemisiifolia did not show 
allelopathic effects on the germination of the seeds belonging to the studied species (wheat, 
rye, barley, rape and lucerne), therefore in what concerns A. artemisiifolia, the allelopathic 
substances are not active up to this stage of vegetation.  
 Really significant differences in inhibiting wheat, rye, barley and rape seed 
germination because of the extracts obtained from the organs of A. artemisiifolia mature 
plants are worthy to be taken into consideration, if one should take into account the quantities 
of seed necessary for supplementing the losses caused by this phenomenon. 
 Concerning the growth of the plants immediately after springing, the results 
obtained indicate a really accentuated inhibiting effect on wheat and rape height. On rye the 
growth was inhibited really significant only by leaf extract treatment, the results indicating at 
the same time the stimulating effect of stem extract on the growth of barley and lucerne 
plants, phenomenon that can open new fields of usage in agriculture. 
 From an agrotechnical point of view, the results obtained indicate the fact that it 
would be advisable to use lucerne in the rotation of crops as the first one in the fields strongly 
infested with A. artemisiifolia, but it is not recommended to plant wheat and rape crops in 
these fields because of the slow growth of plants immediately after springing, phenomenon 
which affects twinning and preparation processes of the autumn crop for the winter. 
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